In this paper, we establish coupled best proximity point theorems for multivalued mappings. Our results extend some recent results by Ali et al. (Abstr. Appl. Anal. 2014:181598, 2014 as well as other results in the literature. We also give examples to support our main results. MSC: 47H09; 47H10
Introduction and preliminaries
The Banach contraction principle is one of the most well-known and useful tools in analysis. This principle has been generalized by many authors in many different ways (see , we establish the coupled best proximity points for α-ψ-proximal contractive multimaps. We also give examples to support our main results.
Let (X, d) be a metric space. For A, B ⊂ X, we use the following notations subsequently:
X \∅ is the set of all nonempty subsets of X, CL(X) is the set of all nonempty closed subsets of X, and K(X) is the set of all nonempty compact subsets of X. For every A, B ∈ CL(X), let 
Let denote the set of all functions ψ : [, ∞) → [, ∞) satisfying the following properties:
(a) ψ is monotone nondecreasing; 
where 
Theorem . (see []) Let A and B be two nonempty closed subsets of a complete metric space (X, d) such that A  is nonempty. Let α : A × A → [, ∞) and let ψ ∈ be a strictly increasing map. Suppose that T : A → CL(B) is a mapping satisfying the following conditions:
The purpose of this paper is to extend the recent results of Ali et al.
[] to a coupled best proximity point of nonself multivalued mappings.
Main results
We begin this section by introducing the following definitions.
Definition . Let A and B be two nonempty subsets of a metric space (X, d). A mapping
where
, and
Definition . Let A and B be two nonempty subsets of a metric space (X, d). A mapping
is said to be an α-ψ-proximal contraction if there exist two functions
A is said to be the coupled best proximity point of a multivalued nonself mapping
The following are our main results. (ii) T is an α-proximal admissible map;
Then there exists an element
; for otherwise (x  , y  ) is the coupled best proximity point. From condition (iv), we have
and
For q, q > , it follows from Lemma . that there exist u  ∈ T(x  , y  ) and v  ∈ T(y  , x  ) such that
From (), () and (), we have
and as
for otherwise (x  , y  ) is the coupled best proximity point. As (A, B) satisfies the weak Pproperty, from (), () and () we have
From (), () and () we have
Since ψ is strictly increasing, we have
We also have
Since T is an α-proximal admissible, then α(x  , x  ) ≥  and α(y  , y  ) ≥ . Thus we have
Assume that u  / ∈ T(x  , y  ) and v  / ∈ T(y  , x  ); for otherwise (x  , y  ) is the coupled best proximity point. From condition (iv) we have
For q  , q  > , it follows from Lemma . that there exist u  ∈ T(x  , y  ) and v  ∈ T(y  , x  ) such that
From (), () and () we have
for otherwise (x  , y  ) is the coupled best proximity point. As (A, B) satisfies the weak Pproperty, from (), () and () we have
()
From (), () and () we have
Since T is an α-proximal admissible, then α(x  , x  ) ≥  and α(y  , y  ) ≥ , respectively. Thus we have
Continuing in the same process, we get sequences {x n }, {y n } in A  and {u n }, {v n } in B  , where u n ∈ T(x n- , y n- ) and v n ∈ T(y n- , x n- ) for each n ∈ N, such that
As u n+ ∈ T(x n+ , y n+ ) ∈ B  , there exists x n+ = x n+ ∈ A  such that
and as v n+ ∈ T(y n+ , x n+ ) ∈ B  , there exists y n+ = y n+ ∈ A  such that
Since (A, B) satisfies the weak P-property, from (), () and () we have
Thus, from () we have
Now, we shall prove that {x n } and {y n } are Cauchy sequences in A. Let >  be fixed. Since
respectively. For m > n > h, using the triangular inequality, we obtain
respectively. Hence {x n } and {y n } are Cauchy sequences in A. Similarly, one can show that {u n } and {v n } are Cauchy sequences in B. Since A and B are closed subsets of a complete metric space, there exists (x * , y * ) in A × A such that x n → x * , y n → y * as n → ∞ and there
Since T is continuous and u n ∈ T(x n- , y n- ), we have u * ∈ T(x * , y * ) and v n ∈ T(y n- , x n- ),
Therefore, (x * , y * ) is the coupled best proximity point of the mapping T. 
Theorem . Let A and B be two nonempty closed subsets of a complete metric space (X, d) such that A  is nonempty. Let α : A × A → [, ∞) and let ψ ∈ be a strictly increasing map. Suppose that T : A × A → CL(B) is a mapping satisfying the following conditions:
Proof Similar to the proof of Theorem ., there exist Cauchy sequences {x n } and {y n } in A and Cauchy sequences {u n } and {v n } in B such that
and x n → x * ∈ A, y n → y * ∈ A as n → ∞ and u n → u * ∈ B, v n → v * ∈ B as n → ∞.
From condition (C), there exist subsequences {x n k } of {x n }, {y n k } of {y n } such that
and define α : 
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